Studies on the regulation of yeast phosphofructo-1-kinase: its role in aerobic and anaerobic glycolysis.
The kinetics of yeast phosphofructo-1-kinase has been studied in vitro. Effector concentrations (Fru-6-P, ATP, ADP, AMP, Pi, Fru-1,6-P2, and Fru-2,6-P2) and pH were adjusted so as to mimic intracellular concentrations in yeast. Under these conditions we were able to reproduce the measured in vivo rate of PFK. In addition, by reconstituting the intracellular conditions existing during aerobic and anaerobic glycolysis, we were able to reproduce in vitro the changes in the rate of PFK observed under these conditions. Without the addition of the newly discovered effector Fru-2,6-P2, in vitro rates of PFK are much lower than its in vivo rate. Changes in Fru-2,6-P2, Fru-1,6-P2, ATP, AMP, Pi, and pH in going from aerobic to anaerobic conditions all contributed somewhat to the change in the rate of PFK observed during the Pasteur effect, with no contribution coming from ADP. These studies show that the control of PFK under the condition of the Pasteur effect cannot be ascribed to changes in any one particular effector but rather to contributions from a variety of effectors. Also, the net change in the rate of PFK in the switch from anaerobic to aerobic glycolysis is small compared with the change in its dependence upon its substrate Fru-6-P, indicating a compensation mechanism.